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(57) Abstract: An industrially usable process for producing a l,2-cis-2-fluorocyclopropane-l- 
carboxylic ester. The process, which is for producing a compound represented by the following 
general formula (3): [Chemical formula 2] (wherein R 1 represents C us alkyl, etc.), comprises 
reacting a compound represented by the following general formula (1): [Chemical formula 1] 
[wherein X 1 represents hydrogen, chlorine, bromine, or iodine and X 2 represents hydrogen, chlo- 
rine, bromine, or iodine, provided that not both of X 1 and X 2 are hydrogen; and R 1 is the same 
as defined above] with a reducing agent represented by the formula (2): M 1 BH n R 2 n (2-1) or 
M 2 (BH m R 2 n ) 2 (2-2) (wherein M 1 represents an alkali metal; M 2 represents an alkaline earth metal 
or zinc; R 2 represents hydrogen, etc.; and m is an integer of 1-4 and n is an integer of 0-3, pro- 
vided that the sum of m and n is 4) in the presence of an aprotic polar solvent and a Lewis acid 
such as, e.g., a halide of an element selected among boron, magnesium, aluminum, etc. 



(57) JimMlzmm*imte i , 2-vx-2-?;u;?rPv^p:? 5 p/\>- i -*;U7f*>l$xx^;ua>Kit& 

**i-8(D7;i/*;i/»»S*to ] vmt>£tiZit<£mz s *?Ph>fflttM, ^Wz^m. 7^vO 

A, r;U5-^A*^&afi*l*JH^<D/\ny>ft1*l*<D;U-f X»(D#^TfC, xfc (2) : M 1 B H m R 2 n 

(2-1) XI£M 2 (BH m R 2 n ) 2 (2-2) [it*. M 1 l£T JisJl l ) #11^?^: L ^ M 2 f£T;U2j 

I J±H*«JS : f-XI4ffi«BJS : F-**L ; R 2 liTKSiJSi 1 ?-*** L ; ml* 1 - 4 <7>8Su n f* O - 3 (Dfiife^^ U ^ 
Omi:nt0fDfi4tfcSo ] T?*:b*ft*JIS*J*fiJ£*1**. TfB-^xt (3) : R 1 texC ( 1 ) \Z 
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m m m 

1,2- vo* - 2 - 7/v$-u^u7°u/<y - 1 - jj;v^$£^^ : r;vm.<D 



[oooi] ^mrnfe. mmRximmti,xmnfc^-/ti^t^(7)m^mi^t^xmm^ 

[0002] ^j.— ^c/n^^(D^-mnM^(D^'X:\ 1, 2-^—2-7 yvcfrnS^n:? 'nt* 

^Tfe5.tftU^^trt»^!li:L-aW#$tl/TV^o 1, 2-^-2-7^tn^P 
^tV«0«H^^ffl$tt^i©3|Sf^^^#^fc*^f*, 1, 2-^-2-7/V 

[0003] ^©^;HMli> X^^Mit^SbT«#^«#ggtS^ 

#fF;$CiSfcl:#lfg ¥6 -157418^^ 
[0004] tot, $$&mt£* XH^^t>31ffl Wf^l, 2-^-2-^/V^-t2^n7°n/N 
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[0006] Dfbi] 



[0007] X 1 ^ zkmJlU\ i»J5§H\ ^*JM^-X«3->^Jm^-^b;X 2 ^, zK^J® 

d^Mfm^J^^^/Nn^V^^M^l^rtLfe^i^^^hy^/^P^^^/V*^^ 
^(hy^7-h)^^ilfm^, 1X«2J^±(Z)/W^^#?ST^, 5^(2) : 
M ] BH R 2 (2-l)XftM 2 (BHR 2 ) (2-2) 



<fc><5 0 ] 



COOR 




(1) 



n 2 



WO 2005/095322 



3 



PCT/JP2005/006240 



[0008] Wb2] 



COOR 




(3) 



[0009] l7%rp, R'tt^Cl) ^*5V>T^abfc^l9-efc^ 0 ] 

[ooio] *&m<D9m3?mz£frt£. u^xi^m^ymm^u^^^m^^ 

iSl^raSr^lB^^tbT. S&ifc^oflbMiRlft^l, 2-v^-2-:7/M-nv^i3 
~*;v^$mM<D&&mW-C&Z> 1,2-^-2- - 1 

tcfcmm^am ±Kfoz>h<DX\ m^mm^^^^w^x^^^ym 

[0012] Dffc3] 



[0013] R 1 x^fo%mmmi~8<DT/^/vmb\.x^ mm. ^mmx^n^m^^-r 



COOR 



COOR 




H 



leaving Halogen atom 
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^PT'otVH, ^n^f/WS, ^P^yf;H, S^n^^/l'S^ 

^r-;H, 3 - y=J-;v - 3 - ^t-/H, ^^ir^/vS, -2r9*r 

^^o/n^^/H, ^n^T^/vS, ^n^yf^/H, ^^n^drir 

fh%> 0 ^.<DTV—^mu, 3^/1^ yntVH, WntVH, 

JifBR^^-e, ^Sfti-siDT/^S^^U, **fyvm, ^/i>m. y°vt° 
zf^/v^ ^yy^/v^ sec-y^/vmx^tert-y^/^^XW^<, 

tert - y^/^m^m W \ 
[0014] ^(l)(D^^f*V^^^<D^i-^oTM3ti-^r^^-e#§ 0 fljfctf, # 
li¥5-301827^fB^fS^^CTCT, 2 
-^/V^V^- 1 -tert-^/Vni^/^^ffi{|g^^j^-t?t§ 0 ik&md) <D2 

iiL(Dy^mm^-tu±(D^^>m^(Dmm^ zy^y^-o-m^m^muMK 
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[0015] *mWK&^Xi^ 5^(2) (DMycMt, A^fxmt. #/ohyttM^©Hf 

^iMvtm, M&m3~ii\zwrr&5\^ i^t^K^mn^^^ 
[0016] ^mwx&.m&tiz>/i"(xmbvx\^ ftvm. t?**svj*. ta^—vj** v^y^ 

s f-f^Ov) % ^t2A(n x fflXteiv) , vy^y, $:(llXkffll) , a/Vw 

is. #K5:^ -rv^i^ ^x(nxmv) , r^^aiixmv) , & v 

#3, Mt^i^tv^(^J©^-^hy^/v^-n^^/^^^(hy^7— h) fens 

~^/k m\M&xm\), wk/ftv-*—?^ mtVA^y^ mtm, 

[0017] /W^Mft«H£fflfitt. ^-ffjij^n&v^ ^;(i)(Dft^t^Lt, o. oi~io 
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[ooi8] ^mm^m^ti^m^iMi^ mm^(2-i)xn(2-2)xm^ti^m7Km 

y«^ xvv^&mif t>ti. ^(2-2) iz.$otf%T/vjjv±M4£mw^t\^x^ ^ 

~t&x%% 0 ^.fbh(D^mw^(D^x\ y^-v^ ^hy^ #/vv-?i»xte»n^ 
0*u<, x<ob^<wj^^, ^hy^x«» P \ #^hy^^^w*bv\ 

tiffE^:(2-l)X«(2-2)^*5V^n^iJ^_h(Z)^#:^i-#^ ^f^M* 

^/v^-df-v/^, r-fe^/v^-df-^^, ^nt^^/i^b^v^ :/^y/^3rv^ ^wy 
[0019] ^©i^^M^^b^^b^irb-ctt, Afrfcjfctt, Tkmitifcv^-f-hyvj* 

[0020] &4b\ itb^^^JRTK*^*^*^^^, TfTflR©toSr^-r5^^-C#5o * 

[0021] Mjcffl<D®zm&fe. ^(D&tt&mi^eMZttVX:. 1. !~3$pE-A'tf50*lXx 1 
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[0022] Bf|fB(D$P<, ^^nh^tt^tt^^UT^lb^^cD^ 

-^f/V*/^nK(DMF), N, N-v^^/VT-fehT^KCDMAch N-^VV 
- 2- t°nyK^ (NMP) #<DT5K^$£; 1, 3-v^/V- 2— f **Vy vV^ (D 
MI). 1, 3-^^/V-3, 4, 5, 6-7^b7tRn-2(lH)-fc°y5vVWDMPU)# 
<D#^lxT^^;Ti?b^hy/K ^gl^^/V^W^^^So 

K(dmac), N-yf;v-2-t°nyKy(NMP), i, 3-v ? ^/v-2--r^vy> ? 

yy(DMI), 1, 3->W/V-3, 4, 5, 6-^h^tKn-2(lH)-fc°y^vV^(DM 
^^/VT-fehT^K (DMAc) ^#^?;£LV \ 

^(i) a>\k&m<oo^ m.m\m^^^>w^^/^^iy/vm^m^ir^m 

o 

[0023] #7°nh^tt«tt^(D^*», ^(DtD^i^^L-C, l~20f§ (v/w)# 
[0024] SJSMSte. 0~60°C3W£L<, O~4O < CtfS#fc0*U/\ ) *fc, HJS^BBl/C 
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[0025] KfomT&, i*.(3)<Dfc&®^ mftm&&tiz&mz^xBLj&mc&b£*)& 
*tt^k\a&%bivbo mhthf-nrnmi^ &&tej&Kxm&, tn-^w^j- 
[oo26] *mm<Dm&jjmz£ti\t. ^^(Dit^m^^w-bv^^^m^m^h, 

&{3)<Di\&m<D*S*fc/Y ! 7l<'*fo1$S0. 3/19. 7~97/3tf>45Br?£/&U a£ 

4k&®<Disxfc<Dizm&%im£-&xnz>zbffix%z> 0 u>*t>, £cmi-±mmmx$£T 
i) <D4k&mzMzzmf¥tvxtemz®m&te<. v vf twowmsrv ^Ttwong^-c 

[0028] ^7n>-^^^^J<D^/&TO#£3S51, 2— 

^o^y - 1 - x/i'^mte . w ©M^siao xnbtitt (3) <n>\k&m 

[0029] J^_h5z6-<^^0^(D^« X ^a)X^£fr%4k&m<Dftfrmz-®Lj$:(4) : 
[0030] Wbti 

X 3 COOR 1 

(4) 

[0031] [5*^ R 1 ^ 5fe(D^a^^lC-I?fe<9 ;RfcJ\ 7k*HB\ X«COOR 2 ^L;R 2 fi, ^ 

^Sr^-To ] 

x^fbUt^-mK^ ^xhnmx^, miaot^ (5) -e^&h^ffra^ : 
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[0032] Wb5] 

COOR 1 

(5) 

[0033] [3;^ R^tm^BUIB^I^ICo ] 

^m^tt^x^ Q 

[0034] ^mmcDjfmicm^xfe, v^it&m&mMir%-bxMmco/v4*m<DmmkZ: 

/V^^-r^)^^ 1, 1* -\fMV~7^—^7*X7^)~7^ J tl<', N, N'-fcT 

[0035] ^c(^MI^W^Ji0tli:##^li-J;«9P^^ffcMi-^^ N ^^Jm^tubt-Rg 
[0036] «r©^tt, ^-rs^&^^i-o 

NMP : N - 2 - t°nU 

DMAc:N, N-i^vKTirhT^K 
DMI : 1 , 3 - i^VV - 2 - -f 5^Vy 

DMPU:1, 3-i^^/U-3, 4, 5, 6-^h7£Kn-2(lH) -fc°y^vV>- 
THF : ^h^tKn^^>- 
MTBE : - 1 - •f^-JV^—'r/V 

OTf : hy^/^a^^^/V^^^^ 
[0037] %mmi 2 - ZZk±H ~ i/*uzfv/<>' - 1 - fr/V^Vittert - ^±Zk (3a) <D®m 
^.m^X^Mit^M^-Y^MS. 75g, 231. 21mmol)^NMP(95mL)tft 
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-i/?vzfv/<^-l-%sl'tf^Wttert-zf^/l'(i/X/h9>'X = 62/38) (UT. r 
fb-8^(la)j£V^o ) (30g, 154. 14mmol) (DNMP^I (20mL) ^Dife 0 fcfti 
T^ fcfoW(^Mi\^sVVh'6j&ft\tfo(,l. lg,4. 62mmol) ©NMP^(35mL) ?r 

fto umt, ftis^n-7h^77^- (hplo [aot^Lfc^r, mm* ), 

HPLC5>*f^#;^9^: MERCK Chromorith Performance RP-18 10 
0-4. 6mm, #»rfB:pH4. 2y>^M«/Ti?h-hy/V = 70/30, fcfE3£:l. 0 
mL/min, $|£fj?&ft: : 220nm o 

UWwWJZtj— (GS) <Dft$r<Dffi^ ^/h9^ = 94/6-efeo7c 0 
GS5>W^#;^ffl£s:FDI, column Glscience NEUTRA BOND- 5, 30 
mXO. 25mm, t^M& : 250<C, tfefflSBi&g: 250°C, ^UT— 

3g (80kPa) , (60kPa) , QM. (50kPa) 0 
[0038] MM\H2 2-7 tV^TXi -j/W7us<> -1- # /V/^VBItert-^^/V (3a) CDl^# 
^at-T, >!kffrfbfc?^W?.M8. 75g, 231. 21mmol)^NMP(95mL)tf 

wmmcxmm^t^hmmi. wmm^i^m da) oo g , 154. i4mmoD© 

NMP^^(15mL)^P^ 0 7K^T, SJ^^^^k-r^v ?, 7A(340. 9mg, 1. 54 
mmmol) ©NMPg« (40mL) (dDx.fc c »THTf^ ^^-ei80#^ft# 

mmxmwvtco Rj&mr&. iwi?as-es^^im^^(i50mL)^p^c o 

X&mu MM4k&Q02i. 0g(^85%)^tph/v^^^#f Co Jf^u-^b 

[0039] MMm~27 2-7/V^-n-jy^n7 0 py^-l-^7/V/fiVi^tert-^^-/V(3a)(D 
/W^^^X.§J^^^b^ (la) 500mg£rfflV\ SJ£?US50°C ^Tllifefm 
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[0040] [^1] 





JH'X&CO. lmol eq.) 




-fb^"#l(3a)OiR^(%) 




3 


A1C1 3 


5 


87 


92/8 


4 


PdCl 2 


22 


73 


90/10 


5 


FeCl 2 


4 


89 


91/9 


6 


Sc(0Tf) 3 


5 


76 


91/9 


7 


AgCl 


6 


74 


91/9 


8 


PdCl 2 


6 


85 


91/9 


9 


SiCl 4 


7 


81 


90/10 


10 


SnCl 2 


18 


73 


91/9 


11 


Sn(0Tf) 2 


18 


72 


90/10 


12 


CuCl 


22 


79 


92/8 


13 


CuCl 2 


22 


86 


91/9 


14 


Cu(0Tf). 2 


22 


84 


90/10 


15 


ZrCl 4 


24 


61 


93/7 


16 


FeCl, 


21 


86 


91/9 


17 


SbCl 3 


22 


77 


91/9 


18 


BiCl 3 


22 


77 


91/9 


19 


MnCl 2 


22 


67 


91/9 


20 


ScCl 3 


24 


59 


92/8 


21 


NiCl 2 


18 


77 


92/8 


22 


CrCl 3 


21 


66 


92/8 


23 


CoCl 2 


1 


96 


91/9 


24 


GeCl 4 


21 


79 


90/10 


25 


AgOTf 


22 


80 


91/9 


26 


Hf (OTf) 4 


22 


60 


91/9 


27 


BF 3 • Et 2 0 


9 


79 


93/7 



[0041] mt&M28 2 - Z2k±B ~ jy^u-yu^- 1 - #/I^Vg£tert - ^±JV (3a)(Dl 
it 

^mz.X,i^M\Y^^M^-Y^MB,. 75g, 231. 21mmol)^DMAc(95mL)t 

mmmz-xwrn^m^hmm^ ttm&wk&maa.) oog, 154. i4mmoi) 

©DMAcIt ( 1 5mL) &Mxjt 0 >K^T, H^^^b^Wh-67KfP^;(183m 
g, O. 77mmol)(DDMAc^|R(40mL)^#^f^Px.7to MTr^Tll, mU&Xl 

mm3o^ mnx»3o$r, 40°cxmm30^mmw^mxmwvtc o zcmmr^ 
u nhfit^v^m^xmw^ mm^-hv^j»x^mu mmfc&®24. 7 g ( 
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^/h^^ = 92. 5/7. 5-Cfeo7t 0 
[0042] ^Ufe0929~32 2-^/V^-p-^P^P/^^-l-^/^V^tert-^^/V(3a) 

/W^i^iSW^WM (la) 500mg£rfflV\ £OSMS50°C^-Cll»!l2 

[0043] [^2] 





;H"X®K0.03mol eq.) 




it&mtiti (oik*(%) 




29 


InCl 3 


5 


87 


92/8 


30 


InCl 3 • 4H 2 0 


5 


88 


93/7 


31 


CoCl 2 


1 


98 


92/8 


32 


BF 3 • Et 2 0 


6 


89 


94/6 



[0044] 2-7;^P-^P^P^y- 1 - ^7/V^Vi^tert-^^-/V(3a) 

m^X, 7K^i^^i-hV^J^(146. Omg, 3. 86mmol)^DMl(lmL)(^ 
WlstefthMMfe. t<DMmc1k&%0(la) (500mg, 2. 5 7mmmol) ODMI^ ( 
0. 5mL)^Px.7c 0 tR^T^ HJ^^!^VVh-6zk;Fn^(18. 3mg, 0. 08mm 
ol)<DDMI|»(lmL)£#* Klmx.fc 0 «THTi, 40°Ce20B#F^«#L7c o H 
fSHTf, l^?aS-eSJS«^im^^(2. 5mL)^Px.7c 0 BC^^-tv^^ 

i^329. 3mg(lDl^80%)^tfh/V^^^#fCo UTJrxrvWJ'?*— (Dfrtit 
(Dffi^i/^/h : 7^ = 95. 5/4. 5-efeo^: 0 
[0045] Hife#!|34 2 - - ^P7°P/^- 1 - #/I^>Htert - ^±/V (3a) (DM 

m 

^mz.X, 7K^^ T >^^hy , 7A(l46. Omg, 3. 86mmol)?rDMPU(lmL)t 
mWVWhmm^ tfDf&mWk&maa) (500mg. 2. 57mmol)©DMPU^ 
m(0. 5mL)^Px.fc 0 7K^T, MJ^«^^b=3^/Vh-6^KfP^j(18. 3mg, 0. 08 
mmol)©DMPUM(lmL)^^ lZ.Mx.tc 0 iT^Tf, 40°CX20mmmW\^ 
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fc 0 RfomT&, mm.mx*fcf&miz.im.mm.m(2. smu^p^o R^m^w^ 

mit^300. 4mg(l{5l*73%)^tpM^^^fe#fc 0 JSWa^rW*??^ 



[0046] H»[|35 2-~7/V7fn-i/?nzfn/<>- 1 -#/V^V§ftert-:/^-/H3a) 
it 

^St3lT, ^K^^^^^-MJ^A(340. 3mg, 9. Ommol)^ixf;V(l m L) 

^rO^t^b^(la) (500mg, 2. 57mmol) (D^^ 
/V(0. 5mL)^DX.fc 0 7K^T^ SJ^^^^b=3^Wh-67KfP^l(18. 3mg, 0. 08 
mmol) ©Stxf ;« (lmL) lZ.Mx.tCo iTHTf, 40°C-?40B#rBW 

#bfc c SJ<»TfL ^U^TS^t-li^M^. 5mL)^JPx.fc 0 SJ^m 

U WM^m362. lmg(l|5l*88%)^tph/^:4§«£#fc 0 
74—(Dft%x(Dlfe^^'^/h : 7>^ = S0. 3/19. 7-Cfcofc 0 
[0047] ik&Wl 2 - ^/V^-P - ^^p^PaV - 1 - # /l^Viltert - V^JV ( 3a) CD Mr 

^b^vvh-67k^p^»-i3rf\ /^o{b^(ia)^p;ifc^ 70°c-r?i8R#5g 

»#3g«-e*#i-6^^«^»Hl^l^#dbT, ^S^^15. lg (1131*61%) 
2/8X&ofc 0 

[0048] it$lffl2 2 - ~7/V3rxi - ^^vizfvi/<ly - 1 - #/k/f;V§£tert - (3a) 

^^Vkh-6^P^»^-f\ ^^o{^^)(la)^Px.^, 5o°c-ei5B#r^ 

mw^mxmwir^m-immmitmm^x, mmit^m. 47 g (Mio%) 

o/io-efcofco 

[0049] ###!|1 1. 2-'>^-2-^/V^-Pv-^P^°P/^^-l-^/V^V^(Z>M^ 



»!l2-e#^tb^2-^/V^-n-^n^°ny^^- 1 -^/V/FV^tert-^/K 



*^-l7K^P^l(732. Omg, 3. 85mmol) lB#^30^PN«l&B^Uh o ^ 




3a) (12. 4g, i 



= 93/7) (DW^^$&M (l50mL) tp-^xy^;V 
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-^/k^-n->/^n^°n/N^-l-^;/k^V^(6. 75g, ^/h9^=93/7)Sr 
WfcMW.bVXfflt* ZLZLK^ n-^7°^(100mL)^Px., ^M^T30#ra, -1 

v^/h7^* = 99. 2/0. 8-efeofc 0 
[0050] HJ£#|36 2 - ^/V^-n - ^p^p/^y- 1 - ^?;V/SVg|xf;kx^T^ (3b) CO 

^U^T, ^C^b*^^-MJ^(170mg. 4. 50mmol)^N, N-vW/VTi?h 
T5K(1. 5mL) l^Px.^^bfc#, l-^nn-2-7;VtP-^n^n/^-l- 
^/l^V^^v^^/KJ^T, fl^#Klb) £V^o ) (^/ / h^>'^=95/ / 5) (5 
OOmg, 3. OOmmol) CON, N- i?^/^T±hT^MM(l. 0mL)^Dtfc o -^<Z>* 
l^M^T, ^CDmmKmt^V^h67k^(3. 6mg, O. 015mmol)^Px.fc 
o »^T#, 40°C^TlB#r H W#Ufc o SJ^H-T^, HPLC#Krf@KlT, ,KJS$C 
^»^50mU^r!RU ^11^1^1381. 3mg(lDl^96%)^tf^^#fc 0 ^ 

HPLC5>ff^#;^^^:GL- Science Inertsil ODS-3V 4. 6- 150mm, 
#tWB:pH7. 0^mW.Wm/T^:Y^)7V= 70/30, #ftjg:l. OmL/min, ^ 
ffifcft:220nm o 

^Pvh^77>f- (GS) ^-c^#r<^*£JP:, i/;*/h7^ = 94/6-e&o 
^c„ GS^#f^^;^ttS^:FDI, ^:GL- Science NEUTRA BOND- 5, 3 
OmXO. 25mm, Jr— :/>lM:60^200°C, t^^vfb^M: 250°C, tfetfUHSja 
S : 250°C, ^VT— JfX : mm (80kPa) , tK* (60kPa) , (50kPa) 0 
[0051] (lb, i/^m ;'H-NMR(CD OD) 6 :4. 87(1H, ddd, J = 63. 2, 6. 8, 4. 9Hz 

3 

), 4. 29 (2H, q, J = 6. 8Hz), 2. 45 (1H, ddd, J = 23. 4, 8. 8, 4. 9Hz), 1. 6 
1(1H, ddd, J=12. 2, 8. 8, 6. 8Hz), 1. 33(3H, t, J = 6. 8Hz) . 
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(lb, b7>Xi¥) j'H-NMRCCD OD) 8 :4. 88(1H, ddd, J = 64. 5, 6. 8, 4. 9 

3 

Hz), 4. 24(2H, q, J = 7. 3Hz), 1. 96 (1H, ddd, J=15. 1, 8. 3, 6. 8Hz), 1 
. 68(1H, ddd, J = 21. 5, 8. 3, 4. 4Hz), 1. 31 (3H, t, J = 7. 3Hz) . 
[0052] (3b, ^H — NMR(CD OD) 5 :4. 73 (1H, dm, J = 63. 1Hz), 4. 20(2 

3 

H, q, J = 7. 1Hz), 1. 84-1. 75(2H, m) , 1. 29(3H, t, J = 7. 1Hz), 1. 18 — 

I. 11(1H, m). 

(3b, h7^*ffc) ; X H-NMR(CD OD) 5 :4. 80 (1H, dm, J=63. 5Hz), 4. 14 

3 

(2H, q, J = 7. 1Hz), 2. 11-2. 04(1H, m) , 1. 49-1. 41 (1H, m) , 1. 27(3 
H, t, J=7. 1Hz), 1. 34-1. 24(1H, m) . 
[0053] 2-7/U*ti-z/?V^U/<>'-l-%/]/^m^^/U^^sU(3h)(D 

mm 

^UKX, 7K^^'7^^-hy , 7^(51mg, 1. 35mmol)^N, N — i?*^A'7 J kh 
T5K(1. 5mL) KlJ\\xMMlstc&, fc&VB(lb) (^/h^* = 6/94) (150mg 
, 0. 90mmol)(DN, N- i?^/^7±h7^MW(l. 0mL)&Uax.tc o 
mMteX, *<Dt^lzM4\S=*'*A'hG7jtfQm(l. 2mg, 0. 005mmol)^P^.fc„ m 

2r25mU^|RU mmfc&V993. 8mg(JR*79%)^tri^&#fco 
t^^^n^h^^-(HPLC) iao"tft£Lfc(«T, I^SOo 

HPLC5>W^#;^^:GL- Science Inertsil ODS-3V 4. 6- 150mm, 
#tWB:pH7. 0^mW.Wm/7^Y^)/V= 70/30, «B£:1. OmL/min, tfc 
ffifcft:220nm o 

^nvh^?7>f-(GS) fcT^Hlftf)*^ v^/h^;* = 95/5^0 
fc 0 GS^W^^;^ttS^:FDI, ^:GL- Science NEUTRA BOND- 5, 3 
OmXO. 25mm, Jr— :/>lM:60^200°C, t^^vft^M: 250°C, ^tMifi 
S : 250°C, 3Mr!;T— : (80kPa) , tK* (60kPa) , (50kPa) 0 
[0054] 2--7;V3m-i/W?n;<>- 1 - #/V/ftVg^^-/V3i^vH3c) (DM 

iLL 

^U^T, *^b*^^^MJ^(186mg, 4. 92mmol)^N, N-vW/VTi?h 
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T5K(1. 5mL) \z.MxMM\^tM, i-?vv-2-7sv3rvi-i/?v'?ti/<^-i- 
#/i^V^^/i^^/KWT, r^i^(lc) j^v^o ) (v^/h^;*=95/5) ( 
500mg, 3. 27mmol)ON, N->W/VTirhT^K?§*(l. OmL.)&M?it'o 
^<DU&iZ.X^(D^mi^it^^V^h67K^m(3. 9mg, 0. O16mmol) ^JPx. 

m^A^50muc^mu mm^m386. 2m g 01x^93%) %^t?mm$:mc 0 

HPLC##f^#;#^A:GL- Science Inertsil ODS-3V 4. 6 -250mm, 
#SrfB:pH7. OV^Wtmffim/T-teb~bV/^= 70/30, $t3g:l. OmL/min, ^ 
m^*:220nm o 

itfc, iS^n^W^^— (GS) ^T^flr^JP:, i^/>7^* = 95/5T?&o 
f'o GS5>W^#;^lt±i^:FDI, ^7^: GL- Science NEUTRA BOND- 5, 3 
OmXO. 25mm, ^VtfiS:60^200°C, ^WM^^SS: 250°C, ^tMS. 
& : 250°C, dr^UT— ^ : mm (80kPa) , 7km (60kPa) , (50kPa) 0 
[0055] (lc, Z/^W) ; X H-NMR(CD OD) 8 :4. 88 (1H, ddd, J = 63. 0, 6. 8, 4. 9Hz 

3 

), 3. 85 (3H, s), 2. 46 (1H, ddd, J = 23. 4, 8. 8, 4. 9Hz) , 1. 63 (1H, ddd, 
J=12. 2, 8. 8, 6. 8Hz). 

(lc, Y^^Vf) ;'H-NMR(CD OD) 8 :4. 88 (1H, ddd, J = 64. 5, 6. 8, 4. 4 

3 

Hz), 3. 80(3H, s), 1. 98(1H, ddd, J=16. 6, 8. 3, 6. 8Hz), 1. 69(1H, dd 
d, J = 21. 5, 8. 3, 4. 4Hz). 
[0056] (3c, v^ffc) j'H-NMR^D OD) 5 :4. 73(1H, dtd, J = 64. 7, 6. 4, 3. 9Hz 

3 

), 3. 74(3H, s), 1. 86-1. 75(2H, m) , 1. 21-1. 12(1H, m) . 

(3c, Yy>^W-) ; ! H-NMR(CD OD) 8 :4. 81 (1H, dddd, J = 64. 0, 6. 8, 3. 

3 

4, 1. 5Hz), 3. 69 (3H, s) , 2. 09 (1H, dddd, J= 17. 3, 10. 5, 6. 8, 3. 4Hz) 
, 1. 47(1H, dddd, J = 21. 4, 10. 5, 6. 8, 3. 4Hz), 1. 32(1H, dq, J = 6. 8, 
1. 3Hz). 

[0057] c Z-~7)V3rn—Z/?xizfxi/^- 1 -jj;vi^ym^;v^^r;v{3c) <DM 

He 
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^fiftrC, ^K^b*^^y^A(112mg, 2. 96mmol)^N, N-vW/VTirh 
T^K(1. 5mL) tt&miXc) (>'.X/h9^=2/98) (300mg 

, 1. 97mmol)©N, N- v^^/VTi?hT^KIg*(l. OmL)^Dx.fc„ *:<Di&.<D 
U&ttZX, ^<DmM^ik^sVVY67&fa%?){2. 8mg, 0. OlOmmol) %1)WX.tz. 0 
MTfs, 40°C^-ClB#^»#L^: o BtJ^TiL HPLCMtfl^-C, SJ^«^A 
^50mL^|RL, mm^m232. 7mg(lR^69%)^tp^fe#fc 0 I|3l*te, 

HPLC^ff^f^^^ArGL- Science Inertsil ODS-3V 4. 6 -250mm, 
#SrfB:pH7. OV^Wtmffim/T-teb~bV/^= 70/30, $t3g:l. OmL/min, ^ 
m^*:220nm o 

^f^n^h^^— (GS) ^T^flf^JP:, = 95/5T?&o 

^Lo GS^^ff^#;^mS:FDI^7^:GL- Science NEUTRA BOND- 5, 3 
OmXO. 25mm, ^VtfiS:60^200 o C, ft$b&tf\&MM: 250°C, ^ttiSBii. 
S : 250°C, dr^UT— ^ : (80kPa) , 7km (60kPa) , (50kPa) 0 
[0058] 2-7/V^u-^u7°V/<>-l-t>/]/tf>mtert-7*^-/V(3a)CDm 
it 

^ffi.^T, ^K*{b*!7^^-hy T 7A(243mg, 6. 43mmol)£rN, N-v^^/KT-feh 
T$K(1. 5mL) iC^fcigWUfcSK 2-^nn-2-:7/l^n-v'^n:/n^-l- 
^77V^V^tert-^/V(^/ / h^^ = 57/43) (£AT, r^i^(ld) jfcV^o ) ( 
500mg, 2. 57mmol)(DN, N— S^^/VT*fehT^K?g?Bc(l. 0mL)^Px.fc o 
«<DMfi^T, (33. 4mg, 1. 54mmol) ^Px.fc 0 » 

*£T&, 50°C^-C14H#^«#b/c o £0£^TfL HPLC^StfB^T, £cJ£$^i 
^50mL^#f5L, ^M^^344. 6mg(lW84%) £^trf«£#/c 0 iR^te:, 

ftSWnvh^^- (hplo {cxoxtkm^fcmr, mm) 0 

HPLC^ff^f^^^AiGL- Science Inertsil ODS-3V 4. 6- 150mm, 
#®rfB:pH7. OV>-mmmm/T~tb~by/^ = 50/50, OmL/min, ^ 

m$t*:220nm o 

tf^n-^hT^-f — (GS) ^T^flf^JP:, ^/h^^ = 67/33-efeo 
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fto GS5Mlf^fe#;lfetiiSS:FDI. #^A:GL- Science NEUTRA BOND- 5, 3 
OmXO. 25mm, :/V?&j£:60^200 o C, i£j^(/ff^Sj£: 250°C, ^WSPiS. 
it : 250°C, ^-YUT— ^ : Sit (80kPa) , tK* (60kPa) , ^M, (50kPa) „ 
[0059] it&Wdd) teM1gfttefrtl%jjmz.$£<>Xnfz-o l-^n-2-7/V 
^n-v^n^dy^- 1 -#/V/KV^^/V^7VV (>fb^<& (lb) ) T/lsjJVgz 

[0060] (Id, i^^W) j'H-NMR^D OD) 8 :2. 39 (1H, ddd, J=10. 1, 7. 9, 1. 1Hz 

3 

), 2. 08(1H, ddd, J = 32. O, 16. 0, 8. OHz) , 1. 93-1. 86(1H, m) , 1. 47 ( 
9H, s) 

(Id, h7^fr) ; 1 H-NMR(CD OD) 6 :2. 55 (1H, ddd, J=17. 9, 9. 6, 7. 3 

3 

Hz), 1. 90(1H, ddd, J=16. 9, 9. 3, 6. 3Hz), 1. 93-1. 86(lH, m) , 1. 48 
(9H, s) 

[0061] (3a, iy^m ^H-NMRCCD OD) 8 :4. 68 (1H, ddt, J = 66. 2, 10. 9, 3. 5H 

3 

z), 1. 75-1. 65(2H, m), 1. 48(9H, s) , 1. 08-1. 02(1H, m) . 

(3a, Yyl/^W) ;'H-NMR(CD OD) 8 :4. 74 (1H, ddt, J=64. 3, 9. 6, 1. 7 

3 

Hz), 2. 03-1. 94(1H, m) , 1. 44(9H, s) , 1. 42-1. 32(1H, m) . 
[0062] HJ6#|41~49 2.-7;V±U-*/#U~fxis<->'- 1 - i3;V°&l<'&tert — -f s f-;V (3a) 

<o9m 

(id) soomg&m^xmMmAotnmzLrcm 

[0063] [^3] 



mum 


/W*B£(0. lmol eq. ) 


BLJfctm (h) 


(3a) (Dl&m(%) 




41 


CoBr 2 


15 


82 


66/34 


42 


CoI 2 


15 


81 


66/34 


43 


FeCl 2 


3 


82 


60/40 


44 


AlCla 


5 


94 


61/39 


45 


PbCl 2 


5 


92 


64/36 


46 


AgCl 


7 


93 


62/38 


47 


InCl 3 


14 


92 


63/37 


48 


In(0Tf) a 


22 


85 


66/34 


49 


Sc(0Tf) 3 


22 


81 


66/34 
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[0064] Jfct£#!l3~ll ^P^P/^y- l-#7l^Vg£tert-:/^W(3a) O 

Mit 
[0065] [^4] 





mm 


Rj&vm (h) 


(3a) £>Jfc4*(%) 




3 


EtOH 


22 


7 


82/18 


4 


2-Propanol 


22 


27 


31/69 


5 


H 2 0 


22 


0 




6 


MeOH 


22 


0 




7 


THF 


22 


0 




8 


MTBE 


22 


0 




9 


Toluene 


22 


0 




10 


Cyclohexane 


22 


0 




11 


Heptane 


22 


0 





[0066] 2 - ~7/V3ru - ^P^P^y- 1 - #/V7fiV§£tert - Zf'f-jfV (3a) (DM 

Sfrffca^Vi'hSrSft&iHH', WBmMbWfcKm&L, 

■kte^ mmik&m*i7o. 9m g (ik*42%) Mr#fc 0 uwxi^w 3 ?? 

[0067] %W?\50 2-^/V^-r2-^r2^°p/N^-l-^;/k^VSItert-^^/k(3a)(DM 
it 

^i&fc-f. ^K^b^^^^-hy^A(243mg, 6. 43mmol)^N, N-v^/VTirh 
T5K(1. 5mL) \zM7LW8Ut&.^ ib^(ld) (500mg, 2. 57mmol)ON, N- 

3/^(33. 4mg, 1. 54mmol)^P^.fc 0 »^T#, 40°C^T21B#rHW#b 
fc 0 BtJ^T^ HPLC#StfB^T, ^£^*^50mU-«U ^®ffra^3 
75. 9mg(l«91%)^trfm*£#fc 0 iWte, mmwfcfv^h^^J-iHP 
LC) ^io-C^bf'(^T^ |W|#)o 

HPLC#W^#; :GL- Science Inertsil ODS-3V 4. 6- 150mm, 

#Krf@:pH7. 0y^^««/Ti?h^hy/V= 50/50, $fE5£:l. OmL/min, 



WO 2005/095322 



20 



PCT/JP2005/006240 



m$tft:220nm o 

JJ^?v^ysf77^— (GS) l!!T^<lf©*S*, ^/h9^=96/ / 4-trfco 
fc 0 GS#^^#;tfetfiS:FDI x #7^: GL- Science NEUTRA BOND- 5, 3 
OmXO. 25mm, 7VtfiS:60^200 o C, ^^ftSiaS: 250°C, ^tJHSRia 
S : 250°C, dr^UT— ^ : (80kPa) , (60kPa) , ^ (50kPa) 0 
[0068] H»!l51 v-^r2^°p/N^^;/V^Vg|tert-^^-/V (5a) COMi# 

^B.fct\ ^K^^^^^-MJ^A(161mg, 4. 25mmol)^N, N-v^/VTi?h 
T5K(1. 5mL) {zMTCmf&lstzM, 10°C^T, l-^nn^D^y-l-*/^ 
^tert-^/K^T, rfl^^(4a)j£l^o ) (500mg, 2. 83mmol)<DN, N- 

^/^h67KfP#)(3. 3mg, 0. 014mmol)^Dif'„ ttHTf^ 40°C^-C21B# 
mmWX^t'o S^TfL HPLC#I!rtB^-C, BOS?^*&50mU£#f?U ^ffi 
^1^3320. 3mg(M80%)^trf«£#fc o Mte, r^«^n^h^7^ 

-(hplc) KXoxtkmistciUT, mm) 0 

HPLC5>W^#;^7-^:GL- Science Inertsil ODS-3V 4. 6- 150mm, 
#Krf@:pH7. Oy^Mx^/Tirh^hy/V^ 50/50, OmL/min, ^ 

m^S:220nm o 

[0069] >ffrg^J (4a) i4IflT/^ll5*fel^or#fc 0 1"fc;b*>, - 1 - (^h 

^^ninfc^/v)-^n^ 0 n/^^7K/Tirh-hy/v/E^^*^^/v^^ 
^#^T^M3^^^^hy^t-T^kbTl-^nn^t2^°ti/^^/k^V^^ 

[0070] (4a); 1 H-NMR(CD OD) 6 :1. 56(2H, dd, J = 8. 2, 5. 0Hz) , 1. 46(9H, s 

3 

), 1. 30(2H, dd, J = 8. 3, 5. 1Hz) . 

(5a) ; X H-NMR(CD OD) 6 :1. 43 (9H, s) , 0. 82-0. 78 (5H, m) . 

3 

[0071] itig?fm3 ^P7 0 P/^>-^/V/fiV^tert-^/V(5a)(DMi# 

mt^vvvQ^m^mm-r , d^o^^(4a)^p^.^, n»!j5i^iwi# 

^HJfebfc^, tlM^^^rO. 0mg(M0%)^tp|»£#fc o 
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[0072] l/Wzfxis^-l. 2-> ? ^/V^V^> ? tert-^/V(5b) <DW& 

^M.KX. ^K^b*^^y^(103mg, 1. 81mmol)^N, N-iW/KT-feh 
T^K(1. 5mL) \zM7UfcfiMt&., 10°CKX, l-^n^n^y-l, 2-v> 
^77k^V^v ? tert-^/V(^/h7^ = 26/74) (.£AT, ^Wl&tyQ (4b) J £V A 5o 
) (500mg, 1. 81mmol) <DN, N — v^^^/VTir hT5 FW-W ( 1 . OmL)^Px.fc„ •=£ 
^:CO^IS^^b='^VH>6^K^P^)(2. 4mg. 0. OlOmmoD^P 
ZLtlo »HTf, 40 o C^T6R#r H m#U7 % c o £OS*$-T^ HPLC^gMBte-C K 

js«^*^50mL^#iRb, mm^m4i8. 8m S mm96%) ^^mm^ntc 

HPLC^ff^f^ ;^ 7-^ :GL- Science Inertsil ODS-3V 4. 6- 150mm, 
#KtfB:pH7. 0y^lt#fm/Tirh-hy/V=40/60, OmL/min, $ 

m^:220nm o 

^Pvh^77>f- (GS) ^T#W<^;^ v^/h7^ = 99/l-e;fco 
fe„ GS^W^fts^tH^FDH #^A:GL- Science NEUTRA BOND- 5, 3 
OmXO. 25mm, ^i&g: 60-^200^ iW^b^lM: 250°C. ^tMS. 
S : 250°C, dMrJJ T— : (80kPa) , 7&m (60kPa) , (50kPa) 0 
[0073] ft&m (4b) femmftefrn%jfmz%£<>Xmc 0 -flZtt. 2-^nn-2-tert 

[0074] (4b, v^#0 j'H-NMRlCD OD) 8 :2. 34(1H, dd, J = 9. 6, 7. 7Hz), 1. 91 

3 

(1H, dd, J = 7. 8, 6. 3Hz), 1. 57(lH, dd, J = 9. 8, 6. 3Hz), 1. 48(18H, s) 
(4b, h^^fc) ; X H-NMR(CD OD) 8 :2. 52(1H, dd, J = 9. 2, 7. 9Hz) , 1. 

3 

81 (1H, dd, J = 9. 3, 5. 9Hz) , 1. 73(1H, dd, J=7. 8, 5. 9Hz), 1. 48(18H 
, s). 

[0075] (5b, ^);'H-NMR(CD OD) 8 :1. 98 (1H, dd, J = 8. 2, 6. 7Hz), 1. 43 

3 

(18H, s), 1. 39(1H, ddd, J=13. 4, 6. 9, 1. 4Hz), 1. 11(1H, ddd, J = 8. 3 
, 4. 7, 1. 4Hz). 
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(5b, h^^j'H-NMR^D OD) 8 :2. 12 (2H, dt, J = 6. 0, 3. 5Hz), 1. 

3 

45(18H, s), 1. 39 (2H, dt, J = 6. 1, 3. 5Hz) . 
[0076] itmniA i/?vzfvs<l'-l. 2-^#/^V§£^tert-:/^VH5b) <DM& 

[0077] mMM53 ^P7°P/^-l. 2- ^/V^VH^tert-^/VCSb) D«r 

^S^T, ^K^b^^^^-hy^A(35. 7mg, 0. 944mmol) SrN, N-^f/V7 
-febT^KU. 5mL)^P^^Lfc^, 10°C^T, 1-:/p^v^p7°p/^-1, 2 
-v ? ^7/V#V^> ? tert-^/V(^/ / h7^ = 11/89) (£IT, ^t^-^) (4c) } t 
V^o ) (202mg N 0. 629mmol) CON, N-^5VVTi?hT5K1§^(l. OmL)^P 
X-tCo ^CO^fDUm^X, ^(DmmK^t^^^h6yk^U^O(0. 7mg N 0. 003mm 

od^px.^ 0 »j^t^l io o c^-ci5^r^«#L^ 0 Ki^mr^ hplc^iw 

t-T, HJ^Ig^*^20mL^#|RL, ^M^^152. 4mgOWlOO%) frgtM 

m)o 

HPLC##T^#;#7-k:GL- Science Inertsil ODS-3V 4. 6- 150mm, 
#Uj^B:pH7. 0T^WmmW./T~tY^YVJV=40/Q0^ fcfis5g:l. OmL/min, ^ 
m^S:220nm o 

^nvl^57>f- (GS) fcT^HIr©*^ ^/h7^ = 99/l-e;fco 
fc c GS#$ff^#;tfctfi3&:FDI x *7^:GL- Science NEUTPvA BOND- 5, 3 
OmXO. 25mm, ^VMS:60^200°C, It^ftSiaS: 250°C, ^ffigRS. 
S. : 250°C, :SMr!;T— : ^ (80kPa) , ^ (60kPa) , ^ (50kPa) 0 

[0078] >fb^ (4c) iiifff*^^«ot#fc„ Irtett. zfttmm^Mcf 

[0079] (4c, i/^#:) j'H-NMR^D OD) 6 :2. 32(1H, dd, J = 9. 4, 7. 2Hz), 1. 89 

3 

(1H, dd, J = 7. 1, 6. 6Hz), 1. 57(1H, dd, J = 9. 5, 6. 6Hz), 1. 47(18H, s) 
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(4c, h^^^H-NMRtCD OD) 6 :2. 44(1H, dd, J = 9. 3, 7. 8Hz), 1. 

3 

83(1H, dd, J = 9. 3, 5. 9Hz), 1. 71 (1H, dd, J = 7. 7, 6. OHz), 1. 47(18H 
, s). 

[0080] 2 - y;Virn - *y>?xr?xis<Z/— 1 - #/l^V§£ tert - ^±7k (3a) <DM 

m 

^K^b^^^^-hy^A(292mg, 7. 71mmol)^rT-feh=MJ/V(l. 5m 
L) lCini^.»»Lfc^, fc&yo(la) (is*/h9^X= 62/38) (500mg, 2. 57mm 
ol)(DTirh^hy/V^^(l. OmL)^Px./Co ^(D^tfWJfcT, Wl^fc^fb 
3/^H(10mg, O. 077mmol)£N, N-v^/VTi?hT^K (14 n 1, O. 154mmo 

T, KJ£^*£50mU£#f?U ^S^^355. 7mg (1^86%) £r£t? J8?Sc 

)o 

HPLC##r^#;#7i>>:GL- Science Inertsil ODS-3V 4. 6- 150mm, 
#»tf@:pH7. oy^M««/Tirh^hy/V= 50/50, SfE5g:l. OmL/min, 
ffifcK:220nm o 

JfX?v^h?97-(— (GS) ^T^#r<D*£IH, ^/h7^ = 81/19-e$>o 
fc 0 GS^W^fts^trj^FDI, ^77^:GL- Science NEUTRA BOND- 5, 3 
OmXO. 25mm, ^— :?V?UJt :60^200°C, &$StfMk&MM: 250°C, ^fflgPiS. 
g : 250°C, dHrUT— : S^Sf (80kPa) , (60kPa) , (50kPa) „ 
[0081] Jtt5E09l5 >^p^p/^^- 1 -#/l^V§£ tert -^/V (3a) (DM 

N, N-v^/VTirbT5R£»-W , ^ofl^£) (la) 
*Px.fcm, ^W!j54t^l#^|liiUfc^, SM^-a^SrO. Omg(Jfc*0%)«r£ 

[0082] 2 - ^/V^P - l/^n^n^- 1 - ft/V^Bfe tert - ^fvk ( 3a) (DM 

iLL 

^i&fcT, 7K^b*'>*^-hy , >^(146mg, 3. 86mmol) /Hi. 5mL) 



WO 2005/095322 



24 



PCT/JP2005/006240 



KM^MM^t^M, fl^<BKla) (V^/h9^=62/38) (500mg, 2. 57mmol) 

(hy^^/k^^^^)3/VVh(168mg, 0. 257mmol) %MxJt. 0 WM$k~T&^ 
40°C^-C16H#^«#Lfc o SJ£*£T&, HPLC#Stf@^T, SJS*fc£*Sr50mL 
fcl#3fcU *®ffr^307. 9mg(JR^75%)«r^tP^R«r#fc 0 i&TO, i«5M 
(HPLC) ^ioT^r^LfCo 
HPLC##f^#;#7^:GL- Science Inertsil ODS-3V 4. 6- 150mm, 
#Uj^B:pH7. OU>-^ig»?g/T-feh^MJ/V= 50/50, fcffci:l. OmL/min, ^ 
m^S:220nm o 

^S^n-^W^y^ (GS) l!!T5^*f©*if*, ^/ / h7^ = 63/37-e$)o 
fco GS^W^#;^W^:FDI % GL- Science NEUTRA BOND- 5, 3 

OmXO. 25mm, :?V?Bft:60^200 o C, W&WkMMM'. 250°C, tfefcttSBil. 
ft : 250°C, dr-vUT— ^ : Sit (80kPa) , i^M (60kPa) , (50kPa) 0 
[0083] H»!l56 2 - ^/V^p - ^p^p/nV- l - ^/V^V^ tert - -f^/V ( 3a) ^1 

it 

ud&^ mmik&m$:i52. 7m g mm37%) &^t?mm%:nti 0 n^n^wv 

-7J—CDft$r<D%£^ ^/>7^ = 72/28-e&ofc 0 
[0084] ;«IK<D^££ffll^^-£oT, l{5AXf*2{5A^:y^^-^(D/Nti^rVig^- 
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[1] 



TfB-^(l): 



COOR 



X 2 



(1) 



^^iljmSJ^^(D/Nri^>^^Mt>lc^ti,^^^(Z)hy^/V^a^^^/V*^^ 
^(hy^7-h)^^jlfm?>. lX^2J^±(D/W^^)#feT^, ^(2) : 
M a BH R 2 (2-l)XilM 2 (BHR 2 ) (2-2) 



M'^r/v^y^Mj^^-^b, M 2 nTMv±m&mmi L xfe&m7-$: 

<fe><5 0 ] 



n 2 




(3) 



WO 2005/095322 26 PCT/JP2005/006240 

[2] tf-dmmm*. ^mm^-xnB^mm^^. x 2 ^mm^^mMmm 
x^mmm^m, x^Amw^-c^tmmmm^m^mo 

[10] T5K3I?§^£#\ N) N-^f/V*;^T5K(DMF) % N, N- v^VVTirhT^K 
(DMAc) , &tm-^/V-2-tfnyK^^Stftl^lX»42^_h"T?*>Sft3*:3gl 

[11] #:/nh^ttffitt^^ N, N-^f;P7-febT5K(DMAc) , 

tfnyK^(NMP), 1, 3-> ? ^7V-2-^^Vyv ? y^(DMI)^:^l > 3->W/V 
-3, 4, 5, 6-^h7tKn-2(lH)-t°U^> ? y^(DMPU)^^jl^tb§lXfi2^ 

[12] ^nbyftWI^, N, N-v ? ^/VT-fehT5K(DMAc)-efe§ff^lll~7 

[13] /w^a^ ^br/v^^A, m^>y>, mtxx^w^ tft^oA, ^t-v 
^ (in), mm, mt\f^^, ^yy^ym^—^mw-. ^^w^yy 

— k «hy^— k mbv^y— k xxvjyy—bxn^y^yj*bvyy—b'?frz>m 
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[i4] /v^mtK mtrsv^v^ mtm (id , *frfb=^vvk *frfb#&, ^wsxrasfi 

[15] M^J^7K^^*^^hy^A^§ff^l~14(DV^tt^^lIllB^M^ 

o 
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